The blood cells (elaeocytes) of sea-urchins contain a red pigment to which MacMunn' gave the name echinochrome. McClendon2 found that this pigment is also present in the test and, in the species Arbacia punctulata, in the eggs as well. Cannan3 showed that it could be reversibly oxidized and reduced. VlWs and Vellinger4 made use of it (called it Arbacine) as a natural pH indicator in the eggs of Arbacia. Stern6 (referring to unpublished data) considers it to be bound as a chromoprotein in the blood cells.
crystalline spinochrome from Strongylocentrotus purpuratus. It, too, showed no stimulating effect on the respiration of the eggs and the spermatozoa.
Preparation of Crystalline Echinochrome and Spinochrome.-Ground seaurchin tests are first extracted with neutral alcohol and then ether. This removes very little of the echinochrome or spinochrome. The test material is then added in successive small portions to 0.5N HCI under ether, fresh portions of concentrated HCl being added as the CO2 evolution ceases. The pigments go almost quantitatively into the ether layer. Shaking the ether solution with aqueous NaHCO3 brings the pigments into the hypoAIF~~~~~~~~~~~~~~~~s FIGURE 1 a, Echinochrome crystals X 100; b, Spinochrome crystals in rosettes X 50; c, Spinochrome crystals X 100.
phase, from which they are returned to fresh ether upon acidification. The action of purified echinochrome and spinochrome, prepared as describe,d above, was examined both in ordinary sea water and in calciumfree sea water. In ordinary sea water most of the echinochrome or spinochrome precipitates out, presumably as the calcium salt. The In calcium-free sea water at pH 8, fairly concentrated solutions of echinochrome and of spinochrome could be prepared. The action of these solutions was tested over a range of concentrations since there might be an optimum concentration above which no stimulation is obtained, as is the case with the substituted phenols.13'14 Echinochrome and spinochrome were added to unfertilized Strongylocentrotus eggs in calcium-free sea water to give concentrations ranging from 0.01 mg./cc. to 1.0 mg./cc. To check on the stimulability of the respiratory rate of the eggs in calcium-free sea water the action of pypcyanine was also examined. The ized. For the respiration measurements, the spermatozoa were therefore suspended in ordinary sea water (buffered) and the solutions of the dyes in isotonic NaCl (buffered) were added. As a control, isotonic NaCl alone was added, and, as check on the stimulability of the respiration, an egg water in isotonic NaCl was employed. The addition of the solutions of the dye to sea water results in their precipitation as the calcium salts. With high concentrations of dye practically all of the calcium would be removed from the sea water. With low concentrations, on the other hand, very little dye would remain in solution.
Two sets of experiments were run; one with low and one with high concentrations of the dye. With low concentrations (10 y/cc.) of echinochrome and spinochrome, there was no noticeable effect on the rate of oxygen uptake of the spermatozoa. With high concentrations of the dyes (10 mg./cc.), the rate is definitely inhibited as the data in the following The activity of spermatozoa decreases with age of the suspensions, as has long been known. Along with that, the respiratory rate falls off as the above figures (control column and first three readings of the others) show. suspensions after the respiration measurements showed the spermatozoa to be almost completely inactive in the vessels with the dyes. This inactivation occurs in 2 to 3 minutes in concentrations of the dyes employed here. The difference between the present results and those reported by Hartmann, el al.,8 may possibly be due to the fact that Arbacia eggs contain echinochrome whereas Strongylocentrotus eggs do not. It should be noted, however, that Strongylocentrotus egg water increases the activity of spermatozoa of the same species while echinochrome and spinochrome show no such action. The activating agent in the egg water of this sea-urchin as well as in the keyhole limpet is rather intimately associated with the sperm agglutinin which recent evidence16 shows to be protein. Partial purification of the latter has not as yet removed the activating agent.
